prophylaxis for patients with type 1 and type 2 VWD was rare in both regions. 10 The most commonly cited reasons for initiating prophylaxis were joint (40%), epistaxis/oral (23%) and GI bleeding (14%) and menorrhagia (5%).
1 is the most common, affecting approximately 75% of those who are symptomatic with VWD, 2 with type 2 making up most of the remainder. Type 3, the most severe form of VWD, is rare, and is estimated to affect from 0.1 to 5.3 per million population. 3 Data summarised from six studies showed that among referred patients, type 1 accounted for approximately 70% of VWD cases, type 2 about 17% and type 3 about 13%. 3 An extensive survey among haemophilia centres in Italy reported frequencies of 73, 21 and 6 for VWD types 1, 2 and 3, respectively. 4 However, estimation of prevalence and classification of type is complicated by a number of clinical and laboratory factors.
Clinically, the leading symptoms in VWD are bleeding, chiefly of the mucosal type (e.g. epistaxis, gingival or gastrointestinal [GI] bleeding) and menorrhagia. In severe forms of VWD with secondary deficiency of factor VIII, spontaneous joint and muscular bleeding resembling that observed in severe haemophilia A may also be observed.
Strategies for treatment vary by type and severity, and include the use of 1-desamino-8-D-arginine vasopressin (DDAVP), antifibrinolytics and replacement therapy. Type 1 VWD is the most responsive to DDAVP, type 2 is generally poorly responsive and type 3 is almost invariably unresponsive. [5] [6] [7] [8] VWF replacement therapy is indicated for the treatment of type 3 and for those with types 1 and 2 who do not respond to DDAVP. Antifibrinolytic agents can be used as adjuncts to DDAVP or VWF concentrates. 9 Investigators participating in a survey of 74 treatment centres conducted between 2005 and 2006 reported that approximately 70% of their patients with type 3 VWD had been treated with VWF-containing plasma-derived products in the previous 12 months. Twenty-two per cent were on prophylaxis, but this occurred more commonly in Europe (28.7%) than in North America (12.2%; p=0.0004). The use of prophylaxis for patients with type 1 and type 2 VWD was rare in both regions. 10 The most commonly cited reasons for initiating prophylaxis were joint (40%), epistaxis/oral (23%) and GI bleeding (14%) and menorrhagia (5%).
The rationale for initiating long-term prophylaxis in VWD is that it has been successfully used in severe haemophilia, showing that it is feasible to implement early in life in a home setting and that prevention of bleeding and its consequences is possible. 11, 12 Since joint haemorrhages with development of arthropathy can occur, particularly in type 3 VWD, and frequent mucous membrane bleeds, GI bleeding and menorrhagia can jeopardise quality of life or even be life-threatening, it is logical to consider application of the experience learned in haemophilia to VWD.
Data to support this come from a multicentre study conducted in Sweden in a group of 52 subjects with VWF ristocetin co-factor (VWF:RCo) <8% and coagulation factor VIII:C (FVIII:C) <10%. 13 Thirty-nine were on longterm prophylaxis and 13 were treated on demand. The study showed that those beginning prophylaxis below five years of age had few or no • study the effect of prophylaxis on bleeding frequency; and • establish optimal treatment regimens for joint bleeding, GI bleeding, epistaxis and menorrhagia.
The secondary objectives are to:
• determine how quality of life at baseline is related to bleeding history and whether changes in bleeding frequency are associated with changes in quality of life among patients with VWD on prophylaxis;
• identify the frequency of development of inhibitory antibodies to VWF among patients with VWD on prophylaxis;
• study the frequency and indications for hospitalisations among patients with VWD on prophylaxis; and
• evaluate the safety of prophylaxis among patients with VWD.
Long-term Prophylaxis in von Willebrand Disease -
How Should It Be Given and for Whom?
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These objectives are being met through a combination of prospective and retrospective studies.
Prospective Study
The prospective component of the VIP study is a non-randomised multicentre study to investigate the role of prophylaxis for joint bleeding, GI bleeding, epistaxis and menorrhagia. Participants will undergo an escalation of treatment from one to three doses of VWD product per week, similar to the Canadian prophylaxis trial using dose escalation in subjects with haemophilia. 14 Subjects begin on treatment level one and remain on this treatment level for the duration of follow-up (one year), or until they meet the criteria for escalation to level two or three. VWF/FVIII products labelled for VWD are chosen for use at the discretion of the participating investigator.
Study Population
Criteria for inclusion are as follows. In type 1 VWD, patients are eligible if they have a RCo level of ≤20% and/or a FVIII:C level ≤20% and are DDAVP-non-responsive, which is defined as bleeding episodes not responding satisfactorily to desmopressin or deemed non-responsive a priori by the investigator, and provided that bleeding indication criteria are met. Type 2 VWD patients are eligible if they are DDAVP-non-responsive, or type 2B, and provided that bleeding indication criteria are met. In type 3 VWD, all patients are eligible provided that bleeding indication criteria are met.
Subjects are excluded from the prospective study if they:
• have acquired VWD;
• have a history of inhibitory antibodies to VWF; or
• are already on prophylaxis or are receiving factor infusions on a regular basis to prevent or reduce the severity of menorrhagia.
Subjects meeting the entry criteria and having patterns of joint or GI bleeding, epistaxis or menorrhagia as defined below are candidates for the study.
Bleeding Indication and Escalation Criteria

Joint Bleeding
Inclusion in the joint bleeding study requires documentation of at least two spontaneous bleeding episodes in the same joint in the six months prior to enrolment or three or more spontaneous bleeding episodes in different joints in the six months prior to enrolment. Subjects begin at treatment level one: 50U/RCo/kg once per week. In the event a spontaneous joint bleeding episode occurs while on this regimen, the subject escalates to treatment level two: 50U/RCo/kg twice per week. In the event a spontaneous joint bleeding episode occurs while on treatment level two, the subject escalates to treatment level three: 50U/RCo/kg three times per week.
Gastrointestinal Bleeding
Inclusion in the GI bleeding study requires a history of two or more severe GI bleeding episodes associated with either a drop in haemoglobin of ≥2g/dl or requiring red blood cell transfusion or treatment with VWD concentrate. Subjects begin at treatment level one: 50U/RCo/kg once per week. In the event a severe GI bleeding episode occurs while on this regimen, the subject escalates to treatment level two: 50U/RCo/kg twice per week. In the event a severe GI bleeding episode occurs while on treatment level two, the subject escalates to treatment level three: 50/RCo/kg three times per week.
Epistaxis
Inclusion in the epistaxis study requires a history of three or more bleeding episodes in a six-month period that required treatment with VWD concentrates or red blood cell transfusions. Subjects begin at treatment level one, 50U/RCo/kg once per week, escalating to treatment level two, 50U/RCo/kg twice per week, in the event of an occurrence of breakthrough bleeding requiring intervention or two bleeding events that require treatment with factor replacement. Escalation to treatment level three, 50U/RCo/kg three times per week, occurs in the event of an occurrence of breakthrough bleeding requiring intervention or two bleeding events that require treatment with factor replacement while on treatment level two.
Menorrhagia
Inclusion in the menorrhagia study requires a diagnosis of menorrhagia:
a prospectively completed Pictorial Blood Assessment Chart (PBAC) 15 score >185 or treatment with a VWF concentrate for menstrual bleeding on at least one occasion in the year prior to enrolment. Subjects begin at treatment level one: 50U/RCo/kg on day one of menses for two cycles.
Menstrual flow is monitored by the PBAC score and if the average pictorial chart score is >185, the subject escalates to treatment level two:
50U/RCo/kg on days one and two of menses for two cycles. If, while on treatment level two the average pictorial chart score is >185, the subject escalates to treatment level three: 50U/RCo/kg on days one, two and three of menses.
Study Procedures
Tables of study assessments (see Table 1 ) and laboratory tests (see Table 2 ) are shown on pages 30 and 31, respectively. Visits are required to determine eligibility, at entry, three-month intervals, dose escalation and study termination. A diary is maintained throughout the study to record details about infusions, bleeding episodes and PBAC scores (where applicable).
The rationale for initiating long-term prophylaxis in von Willebrand disease is that it has been successfully used in 
Coagulation Disorders von Willebrand Disease
Outcome Variables
The primary outcome for the study is bleeding associated with VWD. In the study of menorrhagia, the primary outcome is the PBAC score. The long- 
Analytical Approach
The primary objectives of the prospective study are to study the effect of prophylaxis on bleeding frequency and to establish optimal treatment regimens. The analysis method will use the times until bleeding episodes in a multivariate survival analysis model. The length of time bleed-free on prophylaxis will be compared with the experience in the year prior to enrolment. In addition, we will examine: the relationship between musculoskeletal outcomes and quality of life; the association between the number of bleeding episodes in the year prior to enrolment and quality of life at entry; changes in bleeding and changes in quality of life over the period of follow-up; and the health economic impact of treatment.
Retrospective Studies
The retrospective studies are being conducted in parallel with the prospective study. The retrospective studies are multicentre studies with the following objectives:
• to examine the effect of prophylaxis on bleeding frequency in patients currently on a prophylactic regimen; and
• to characterise the natural history of GI bleeding in VWD.
Effect of Prophylaxis
The retrospective study of the effect of prophylaxis on bleeding frequency comprises individuals with VWD currently on a prophylactic regimen that was initiated at least six months prior to enrolment. Available records supplemented by interview are used to document or reliably estimate the type and frequency of bleeding episodes prior to and after the initiation of prophylaxis. Other variables including product usage, hospitalisations (reasons, procedures, duration), surgical procedures -and, where applicable, past obstetric history -are collected. Pre-prophylaxis bleeding frequency will be compared with the occurrence of bleeding during the post-prophylaxis follow-up period. The percentage reduction in bleeding rate and the length of time bleed-free during follow-up will be calculated. In addition to the primary analysis, a health economic analysis will be performed. Differences in product consumption and the frequency of surgeries and hospitalisations in each period (before and after prophylaxis) will be compared.
Natural History of Gastrointestinal Bleeding
Data from subjects who have a history of GI bleeding either due to proven angiodysplasia or unexplained by other factors are being collected to 
Study Status
The VIP study currently contains 27 centres in Europe and
North America. Many of these are in the process of completing the ethical review process. We believe that the efforts to identify and implement optimal prophylactic treatment regimens for VWD will greatly benefit a substantial proportion of people, especially those with type 3 disease, who are most severely affected. We are actively enrolling treatment centres to participate with us in this effort and encourage investigators who might be interested to contact us or members of the steering committee. For more information email Erik.Berntorp@med.lu.se, Thomas.Abshire@emory.edu or SDonfield@rhoworld.com ■
